JP 2003303434 
ABSTRACT 



A laser diode driver, and driving method, for driving a laser diode in an optical 
recording/reproducing apparatus, having an auto laser power control (APC) operation, 
an optical pickup device, and an optical recording/reproducing apparatus, and method 
therefore, using the laser diode driver. The laser diode driver includes a multiplexer, a 
pulse generator, a differential amplifier, and an adder. The multiplexer selectively 
outputs drive potentials, such as a peak power drive potential, a bias power drive 
potential, a read power drive potential, and the like, corresponding to power levels of 
a laser signal, in response to a select signal applied to the multiflexer. The pulse 
generator generates the select signal applied to the multiplexer, the differential 
amplifier calculates a difference between a monitor signal provided from a monitor 
diode for monitoring the laser signal output from the laser diode and a drive potential 
selected by the multiplexer, the adder adds an output of the differential amplifier and 
an output of the multiplexer and outputs a signal for driving the laser diode, and the 
laser diode driver itself performs the APC function, thereby reducing the potential of 
laser diode driver malfunction caused by electromagnetic interference. 
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JDK t T flfriE I— ^f- r ^ ^ - F ^ ffiu-r s ft-^ tLx 

mm 1 tiiEfuo i^-- r-r-f ^- k k ^ ^ = 
^wm.h^hmM3\,ztm.<r>v~^~'fA ^- k 

[lt*3S5] luiBl/F&$Mg|5J±. WiB^-^-ft 

IB V =jx ^ {zmM s fd-zwmwmz k->xm^^f^h)^ 

Wm. ^ftfz WmmH ^ ffl V^T ffflB i^X ^' t If K § iX/S 

im^m 6 ] MIB I / F &f ijffllgpt; J; ^mUU'Jy^ ^ 

x%h^-y9rv v'^mza \ ^x . 

mlBl^-if-r-f ^- K ^iBt& LTiaS^^bt^J; Xm 



'r~:^9rmm.mzhfz'yxmif^ \^-/^r -y yt , 

BulBtr^y ^' T>yTt^a§ixTaa«^^bt J; -^TmflBi^ 

mnm 1 £P0jiiiff#a^t fluia® 2 EPSijES&*^t TBiofi 

[000 1] 

^^"W^ D . Wt^gKl^— !f-ai^jS'Jf|l (Auto 1 
aser Power Control ;APC) WS^ 

a. ^LT3tiB«w*^atcM-ri,, 

[0002] 

(Magnet — optical Disk Driv 
e) . DVD-RW. iJt{iDVD-RAM^i;(7)3tiB 

if SHT'S) S o 

[0003] ^cDi d ^^Sti. 3feiBMmtc/;«)^^>'tt 

IS ^ IBfi/B^-r *6o -if" -fi-^ ^"T hfimz 

l^—f—fA Jj-— K (Laser Diode;LD) 

[0004] •r^t)-*^, 1^— ^f-iJ''^ :t- FtOM^t^SJg 
J; -3 T |5l— N° V — Ix'^./k Sr ^ l-- — if— fl-^ Sr ai 

:ft-ri.;^ciB^t:iie:»A:tj (a^eSfl-C:SiM§iL^ ) t'^ 

#5iottffi t$ijfii-r -g. A p ctmW'jmx'h d . ^titi^ 

[0005] ^ixih>mmmzm^xM'^mmm 
mit t iinzmmmMm/m^timmizmn Lx^^^tzi^ 

[ 0 0 0 6 ] 0 1 ii. 3ift^gp^^o3KiBii1illfcfflv^<^ 

■C'S) S « HI \,z^^tx.fz P-^f-r-f ^- K K 5 1 

0 OtS. X-f -y^l 0 a~l 0 c . >y^l 0 a~l 
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:i>mmm 1 4 , MM^ 1 6 . -e Lxmmm^m^ ( h i 

gh Frequency Modulation;iil 

[00 07] X-Y 'yf- 1 0 a— 1 0 c lZl±^ l^— ^" 
HO^-tV— P-N^/P- (h°— ^'>'N°V— JUT 

-i> ) ^ ep ja § ti i> „ .ifi mmmmi^ ^ com 

( t°— ^^^°'7— MWi-^PEAK CONTRO 
rX^NV— ^IJfPfl^B I AS CONTRO 
i^^fJU^V— $IJWi#READ CONTROL) 

[0 0 08] ■y^l 0 a—l 0 ccOtH^Jti. 

2coai:}'3ii:^-if-^W:t-KIBl!iii-f-LD DRIV 

ER_OUTt:^i9. if-^-^:t-h'IEi6fi-^ 
LD DR I VER_OUT^±^■^;bt9>'&id4Sv^7^X., t" 

•9. ^^01^— if"— F.IBi6fi^LD DRIVE 
R_0 UTtC J; -5 T 1^— tf-^M ::t- K;6\|Bt!)SiX-CiB 

[00 09] L^^L. -^ili-yu^^Vl 2 (^U^tifSfT 

[0 0 1 0] HFM 1 8(i;. (l^iJi. 

iS^Pfi-ttiJn^^ 1 6 Sril LT tglS^ 1 4 coaj^j tc^II 

^tix^izmtHL^—'i^t Lxm\'^^tii>. 

[0 0 1 1 ] mnz^^tifz^M.izii^^XX4 -/^COM 
i[{iffll^ii>ill.f-^^^;K^SS[2ch— 5ch. -T^tJ-^iB 
ify X xm v^^six-S^NV— ]x •^./l^soifc j; o T 2 ffl— 

[00 1 2] EI2A{±. CD-RWfE$i■^^V^XRECO 
RDING PULSE ( 3f-^^-;PffifflcO^J) ^ ^-f- 
}g^?^iaT*-:>T. ll2B{i:DVD-RAMiBSi^^V^X 

( 5 f- -V ^vkffiffloi^ij ) i^-tmmxh^ . Ill 2 AS. 

VI2I2B-C(a) iiA:fJ^tlf-zNRZlf~^X$)Kl. 

( b ) i,m&coim'?—i:^ iBf&-t^fzisbc)m§^vi-x 

x'h*).m'o mmm^^^ lt v ^§ » mmmmz x 
xmmmii'&mm-ti ztizji-^x ( b ) tia^sixfc 
iB^y NVkx b m-^mm^^~t^ r-r-^ :t- FIE 

l!lfi#LD DR I VER_OUT:{;i#<i>tL-&<, .rcOlx 



— !f— HIEffilfi^LD DRIVER_OUT 

V^t^^ { b ) ^0iB4l^^°;^X3^)i#^>i^^, 
[ 0 0 1 3 ] HSii. 1/— »f-^'-<:t-F^O^S^^•f- 
^''^ T . < aiSffiffi ) ^±COU-^-r-f ^ 
— FT'3^.g.TOLD 9 4 5 2MBt7)AaiM*tt^^-f"t 
c7)T-^^^<. Ix— r-^W:^-h'{i:, 113 t^Stlf^i?'^ 
J; -jT^^j:)^-?. X 0 iz^M^mzX -oXmt-t^ Xliitim 

>rf-rs3eai^);&^fST-r-i., mti£AJ}mm,i}n i omA 

T'S)I.B#, 2 5° C<7)iJ|#aJKT'4 OniWfi-5fo:3^ai:^J 
iplO' Ccr>mi'^&XU2 0mWmMiZi&T^i>, L 

[0014] ico J; a iPn1^^K»t-|. Wg=6iA P CT 
af5^„ APC^KiiP— f'-^^Wrt— FtfOaji^^ift^lx 
— tf-r-Y -t- Ft::? - F^S - y ^^itX V—f-y-i 
^- Ftom^J^-StiMIS $-^1. . 

[0015] 

iSfi^-r. S'J^co|lIS&^i->{ii c-C'*El$ixTV>f^, — 

JKB^C A P C^KtiM a i n P C B tifiMLT 1^— 
if-^-f ^- F F ^ ^ -^{4^ -y ^ T -y 7° t^-ffiS^^ j; o 

tC^StOT, ±t::F PC B ( F 1 e X i b 1 e PC 

B) ^MLX^Mm^Kh. 

[ 0 0 1 6 ] APCgaJi, FPCBSriittl-'— 
r^M^t— FWtJRSiXi^C^:— ^J' — PD (Photo-D 

i o d e ) ^^A.^ri^'— fi^MON-PD^Ji{*$iX 

tit. ^-Hf-^-W:t-FF5-<^-^i>FPCB^a 

[0017] ^r^ii^^'-fi-f-MON-PDti. l://AgjK 

m^mm^z-mv^fziiii.zmmmm.iz'mmmm (em 

I ) Sr^^S-i^:!.. Hist, ©^SlBlitfO/::46tcU— T 
— ft-tcOife;^;^^ 780//m {ayj^^ ■< X^ C7)J* 
-^) , 6 3 5^V^(46 5 Oxtm {"t-J^ )V^mm'f ■< X 
^CT)^) ^ ^LXA10jJLmh^!K^l>zm.<^j:'^Xii 
fB»/S*(7)a[JKfe«j£5 2fgaST'^ffl-ft$tLT 

EM HcJ;-:>TiBiittt^{£T2a.t^FPBCtj;'l.-f 

[0018] im/^^mm.mmmwm<^)mk 
'&^mm~t^fzisbi<zmm.<^i^—^-'^'-{ 4-- FSrfii.^ 
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[0019] :^mMimm(^mm}^.^mm-hfz>^i,z^ 

i/tltitOl^— f— r-f ^— KSr — ■:>cr)mmrZ%mi'Q-% 

-r&ztizh^. 

[0020] 

miKm^>,zm^Lxu~'^~m^<o^'iv~u^Mzmm 

[00 2 1 ] lulB^OftiIO@e^)^}i|5)c^l>*:^0Jt; j; ^ t° 
•/ ^ r -7 1, . m%^T~9Wmm^^z-r-9 

[ 0 0 2 2 ] IfrlES '^(cffioaW^^fiSc-f-'^fcAi^t:. 

w^^iz J; I. ^iB«is^^«ii . mmm^^mxzn \ ^ 

MIBx-^l?K«#:tx-^'£IBIi/B*t- •l.^ci!^ 

ItrlBx-^'Ifje^m^fiDf LTMl*^-t^ t A^'T-S ^ t°-7 
iJ' T >y T^: . MIB t° -y T -y T tSSS tl.T?iU^'([:t 

S&SiK (PCB: Printed Circuit Bo 
a r d ) b. MIBl^— r-^M jT- FIBKlgB^SiJtP-r 

tL/t^2 P C B i: , m^m 1 EPf JI3IS& 



[0023] 

o^y^mxhh. mA\,z^^fitz&mt. i/f (in 

t e r F a c e ) &$[JfflIg|54 0 2 . ^nV1^X^^#s4 0 
4. U'i^X^'4 0 6. v;l^^r^^-9-4 0 8. DAC 
(Digital to Analog Conver 

t e r ) 4 10, iitM§54 1 2 , Ja»:^4 1 4 , 

f#it|iltl4 1 6, Jll1^y7°;^&;^;^^■■— 4 i 8, 112 

■*?->'T;k&^h:;P^ — 4 2 0 . ^MW^^A 2 2 . 
^11^4 2 4. l^-- r-K^-f^-^'illRX-^ -y^4 2 6. 
ADC (Analog to Digital Con 
ve r t e r ) 4 2 8Srfii.S, 
[0024] l/F &$IJ#PgP4 0 2{i, a4 [Z^^tlfz 

■y-tf— (m^^-f) hc?:)A y^y 3u~xMJ^mA[zf}z^ 

fifz^m^^m<nmm^'^':> . j< -y-^^- K<?)v-f n 

- HT'> ^ffi^^^^tB^l$#^3t7^■-i^'£M;^0.^T■ i /f 

mmmA o 2 tct^fft-r-i. , i«x-^«-f' x^^Mit 

Mzm-thmm^^^^. 

[002 5] JVVX%±^A 0 4 {±. I&f^^:— FtC j; 

i^yy°)V8i.Ti-^}vy~A 1 s^mwthfzi^comi-^y 

y')V&T]r^—)VYmMt^. m2^yy°)V&.^'.)V^'—A 2 
0 ^mwt h fz^(rm. 2 ^yyjV8i.Tt-—}V YWM^^. 

[0026] )^}V7.^^^A 0 4 tC{±WG (Write 
Gate)fi-^. NRZI (Non Return 

to Zero Inverted) fS"^ , ^ o ^/ :^ (3 

Mffft-^ fi^T* D . NRZI mmi^'f ^ X ^ tctaij 
-r-ST^'-^^^NRz i^irati;-?T»^>ix-g.fi-^T35 

[0027] >'N°;PX^:t:^4 0 4 OWf^ti:. h' 
(i5!ai L/*S^^^ ) ^APC^:— K (peak, av 
erased) tCioT^^^O, ^COllf^(± I /F&$IJ 
fPSI54 0 2<7)$lJfflI{Ct^d, 

[0 0 28] u-yx^Aoea^ i^— if— ft-^co^NV— 

KL. I/F&MPi54 0 2;^»^>Sffi§ 

tL^ . I / F &$(Jtilg|54 0 2 ti*oag-fb»f^T-.>< -^41- 

Sr#,^LT^yx^4 0 6tc|f^$^Xl.|BKS{aSr^S 

[0029] k£/X^'406 icif jK$tL^ffiKl«<itC|g 
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[0 0 3 0 ] v;Pf-Tl/i^-»f4 0 8ii, lxi>X:?'4 0 6 

fi4 0 4A^^^ffiSnSjMJKfi-^tcJ;'5TSiJ1iPSixl.. 

[003 1] L'i^X:5'4 0 6 tIf)K$iX5t#'«r<?Digi))fl: 

-f>y ^lOa-lOc t i St&^fcfflM-rS . 
[0032] 0 4 {i. ^^^Vk$lJ 

fflUl-f-PEAK CONTROL. BIAS CONT 
ROL. READ CONTROL(;lj;-3-CKlf^^:— F 

[00 33] %im/M^m^(^^- Kti;. 

WI^PEAK CONTROLti:. IBIt^ — FT'O^z^ 

[0034] -^jV^-y'V^^^A 0 8tmlR$^X=^c.|BII)fl: 
{i{±. DAC 4 10. rn^^A 1 2SrgTj[lfl:§&4 1 
A\,zW^^ixh. litM5ff4 1 2(±iai(c^S^x>tii16§l 

1 Ai.zmm-h%m^\^o . 

[0035] — :^r. ^-^-i^-M ^- K}&»^>ai^j§ix^ 

^E::!^— fi-^MON-PD{± I/Viifstff («?t-mi± 

^*ij#±i*iti4 1 6tcA*sni.ft-t^^-^-'fi-§-M 

ON-PD tS^^-rS. El4t:^$#iTV^^rV^?5^ "BJ^fiJ 
f#t«ilS^4 1 6{i:|J)f^^- YmfM^^t\^h ^co 
ffii ( 1 and/groove) J; -:>TWf J&^"nJ^§ 

tL. "Br^flJ#±ieil4 1 6«fljf#{i I / F&$lJfflIgE4 0 

2tcJ;'5Tft'J#PS^i^, Jl|*n£^J;-5fcDVD{d:-aii<7) 
h^v^'Sr^TLTdaD. H b 7 v ^'SI/'i^^^P- 

5 'y ^ xt^^iMMmmtsihfz^^z^mmmm^A i 

6 £?)f iJ#Sr h 7 >y ^ (rMWiZ J; -:. TM=S: J: d tc^T -I. 



[0036] ^mmmm^A l 6 Ji. h ^ -y ^ 

toaH (Ian d/g r o o V e ) J; ^TfW#€:'>iI^ 

[ 0 0 3 7 ] H 1 •^V~T)V&.i^-)V^~A 1 8{i. nT^^IJ 

#itliMtl4 1 6c7)m:^J^-9->'T;l.&;|^-;l-K-r'l.. HI 

)v vrnmrn^^zii-ixmrn^fi^ . 

[0 0 38] ^ — fI^MON-PD{i:. 

m^(^m&i±^)Vi'y°\y'^^Aosc^\!s!,:h. -r^i^-feiB 

<i#M O N - P D tf^-^jV^y ]y^^A0 8,cr>\jiti tCit^ 
TB#raWl;ilSSii^.l t ^^V■iTM#{i:i5i:^i:'|5I- 
^&J^Sr*-r^<. i^-C. {ii:^i:'|Bl^T■•^b•l.i:V■»^ ^ 
i;{iHFM 4 2 4 i?)^c7)jta6-r'^ -g) „ t.fz. i^7.=r 
AlfJjUi. ^-^'-fi-^MON-PD{i^-Hf"-^W:t 

[0039] —-h. -^^l-f-TU^^A 0 8-f}'i^iiitS^tL 

f . IrI« t smfi-^ §r m-^-^Rx/mmt h^tizx-ox 

mi-^>y'}V8{.Tt-^}Vy~A 1 8Sr$lJffll-^-^!^c46<50lll-!f 

[0040] 't^j:t>-hmm\mim.-^h ^ i: t j; -^t 

[004 1] — :^r. ^2-+?-yr;i'&T^;i'^'— 4 2 o{±. 

DAC 4 1 o<r)\!iti't-^yy°)V&Tt^—)VV-th. 112 

-i^-y-T/k&^^/P^"— 4 2 0(7)-9-i^r;k&4^— /kKtfr-f^ti 

>'N7kx^^fg4 0 4>a^^5tff*$iiSll2-ry7°;i-&*— 

;i^H$iJPfi-tt:ii;'5T$iJfPS>ix^ , m2^yy°)V&.-^^~ 

fV]'A2 0l,ZX'yX-^yy°Vy:^^tlhi,cr)ii'?/V-^y° 
[0042] mi •^yy°}V&Tt^)Vy~A 1 8S.tA'lg2-tf 

yy)V8i.7ir^)V:^'—A 2 0£Dai;'3"C-*)-&ISl-+?-i^7V^&4^ 

^A2 2 izenM^tL^ . ^i^M^A 2 2 i±m 1 v-yT 

msof ij#T-i8ti-rs o mmmm^A 2 2ofij#{ii^- 

xmm^tih. 

[0043]ia5O(d). (e) &lf { f ) T'#^tO 

-9->'7°;k&4^— ;kb'ft-^{i. ^— ff-^MON-PD 

comma^mtmm$tifzm'&im^Lx-TyTji-&.ir^~ 
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[0044] llt!jiMtIli4 2 2(7)liitl. -f^^hhl^-^ 

[0045] r— KSfK-^^ f-4 2 6 
Ji. ill»^4 1 4 cotatsim 1 ^- K (M 
;t{S\ CDt:}at7"^7 8 0 nm(7)}^^^:f^^^— f'— 
fi^Sr^-f-^ P'-if-^'W :t- ) ^t^{ilg2 I^-if- 

2 6 (jostiasfm I /Fmrnm^A o 2:^)-^>sfftSix^ 

^- KJHiRfi-^ S E L - L D t i ^ TiM 

[004 6] — :^r. HFM 4 2 4{i:. 

[0047] mA\,z^^tifz&mzii\.^xm'^^yy°)^ 
mmi/zmn-t^. \y'j7.^A0 6izim^^xdt^^iy 

'7—1^^71') (;iSS~^"i)fl:MfflPEAK CURREN 
T. BIASl CURRENT. READ CURR 

[0 048] j>< — KOV-f ^'n7'o-tr-y-tf— (H 

1 / F mmm a o 2 t^zim^ i / f & sut^gp 4 0 

2 {iT— 77U-S:#fl^ L-C#vN°v— K/U-tja Lf>:fl:ilfa 
[0 04 9] l2l3tc^§n.;t^7 7icj;-o-C^3i»'l. 

-r^. -r^i^^. uymmjL^^fz\±9Vwm.iLmzi. 

"Br^flJ#±iil>I^4 1 6. ^lS.t/B2tf >-7VP&4^;P^' 
-418, 420. ill&lt1i:^4 2 2 . 1 4 . 

[0 0 5 0] -r^;b*>. l^-- *f-^W^-F<?)til^Jl--^ 



ON-PDJi:nr^^iJf#«1it&4 1 6l3j;'5-c^^Wt^m 

^)>^&.^^-}VY^fLh. ^^x\ '^mmmmiisAi 
6 commmimm'^ ~v<,zi.-oxm^^ixh. 
[005 1 ] mi'>ryy°vyi^'&:!i-^ji'y—4 i sti. w 

-f^^ — F i -3 T b°— :7 ^ 1 7 — L-' ^;tx , i7ttiiLri'9—\y 

[00 52] — ^r. ll2-9->'Typ&4-^;P^'— 4 2 Oti. 

iftf^^r— FtCj;-:)TB I AS C URRE NT^l/^JiR 
EAD CURRENTSr^?-y7°yy:7"&*— ;i^F-^ 

■s. o mmm^^A 2 2 i±m 1 M/m 2 ^y-Dvsni-^ivy 

—4 18, 4 2 0«ai:^J«^^#i.« 
[0053] JWX^^^A 0 4 {i:. iftf^^r— Ft: J; 1. 

l^yy)V&-!i--)V^—A 1 8^M#P'^-|)/ti!6i7)|gl-if>' 

r/l^&Tf^- ;PFSlJf|lft-^. ||2-r>'77^&*;P^'-4 2 
0 ^Mffll-f- 1. 5t460|g 2 yr/k&Tf^-Zk FftijfPm-^. 
-e/L'^r k 4 0 8 SrSM-r^ J"c46<5oafKfi-^^^<J^ 

[0054] JVVX^t'k^A 0 4 tCfc{t-I.MMI^Sr^ 

*ttiiiA3^)^'miiL/s®H#fFaiii9 9-2 

0485-^(1999. 6. 4 mSI. ^Bfl^ : s e o - 
j i n k y o . Wm^W : ^«=5rff^®,C03tiB^mt 

'Jkmi>zmmi,zmm^ixX\^h. :iixi>zi:hh. (a)7t 

iaii^*«apic j; -ofciBiiymx^rffiE^if -1. 7 r-x 
^: . ( b ) miB ( a ) Mmri^i^fitzmx^^-Th^M 

mt. (c ) A:^3§^x^NRZ ni-^t|ilM§tLT#7fe 

^99-2048 3^^ji:m^zm^^tLrz^mi9M<7ifz 

[00 5 5] —a. mmt^rt:m^LX^yy')V&.7t^— 

fpaiMO 1 -6 9 7 9-^ ( 2 0 0 1 . 2. 14.5IBJ 

seo-j inkyo. WM<^^W : Ix— f — ^-f 
^- F F 7 ^ A\ ; tttCjg L^c3tlSil/S^«ts«™ 
itim. -e LT Ix-Hf-^M :t- F F 7 ^N'tfOfEKl^r 

iciM^s;n.-cv^^, ;itti,zi.^t. ^^mmm^ 

7° I) ^^'■■-t l> i: ¥X-^ h ^yy°)V8i.7ir-.—)V FMWi# 
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sij-r -i) <r 1 3i>-c-# s , i5i^ia#itajjii 01-6979-^ 'mmi¥^^-t c> -1. „ 



RCAD 

CONTROL 


ERASE 

CONTROL 


PEAK 

CONTROL 








X 




disable 


LD Driver disable 


1 


0 


0 


t J _ 


HFM on 


1 


1 


0 




HFM on/off 


1 


0 


1 




Hf=M on/off 


1 


1 


1 


1^ 


HFM off 



[ 0 0 5 7 ] a 1 liZ^^tifz J; 0 iz^ ^Vl^x^±^4 0 

4i±. miiMWiS^ERASE CONTROLtlBli 
0J#Pft-i-PEAK CONTROL t^O-h^^-ttli^— 

[00 58] ±fz. i^lVXM^^A 0 4 {±, slffi Lfijffll 

T'Vl'^— K (disable mode) t'm!\'th „ 
[0059]^10j;o fc^^V^Xf|^t|4 0 4 T-ftft^ 

6. %\mf%1^y'P°)V&.-^^)V^'—A 18, 4 2 0. 

4 0 8^0I!l■ft3&^'©JP$^^l>o 
[ 0 0 6 0 ] Mttl L-^- FO**^^. "BT^f (JfftgifMts 4 1 



4 1 8>5i""I^W#±S1iI#|4 1 6 0til:^J:d^A>MtfJt^N°V- 
y—A 20 read current ^-^yy/USni^ 
[006 1] m&P^Rt/m^'E- Kc7)J*-^. W^f[|#ii 

g§ff4 1 6 fix ^ miv-y7°Ji-&. 

Tt^jvy—A 1 St^^^mnmW^A 1 6C0tU:^:ii^^>b°- 

4 2 0{±B I AS CURRENT (^V> 
JiERASE CURRENT) Sr-9->'7°;P&*— 71^ 

[0062] ^2ii, ^1-9">'T;1^&^;W^"— 4 1 8(50 

[|R2] 





sampling 

leve or 




sampling 
type1 


peaK level fe'^^-S 
pulse 


peak=f i rst Mast+multi 


sampling 
typ62 


first pulse 


peak level S^UOO 


sampling 
type3 


last PUl56 




sampling 

type4 


multi of non - 
multi pulse 


CC-R IS non-multi mWT.^^ 


sampling 

types 


eraseCbiasl ) 
level 


erase t. biasl ir.i^jq— SB* 


sampling 
type6 


cooling Cbia52i 
level 


cooling <t bias2 ^tl^lajHSD* 


sampling 
type? 


bottom CbiasS) 
level 


bottom bias3 *^[3t[B|— ^ 


sampling 
typefi 


averago 


LPF ^?lJSU/cVi^ level 


sampling 
typ89 


mark ^McO -§3 


peak or multi (ZH-Sitt- 


sampling 

type 10 







[0 0 6 3] 115 {4. ^Is^HBtcfcv-iT^l^^-yTyW&T^ 

)Vy—A 1 8 Sr$ijfp-r^^ 1 ■+f>-T;P&;^— ;P f^$lj»ft 
-f-<7)M^^-m?^ia-C*.S» ie^>NVPX{4. NRZ Ift 



^ iv^-y ^X'V~^~m^^zj^ -ox K^-f ytm^^ 
m) con^mmmzx-oxam^vvx^m^-i-^^^vvx 
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[00 64] ^N71^X^igP4 0 4(i:. lEii^ nVI/X ^ 

-^READ CONTROL. J^U—MMM^-P 
EAK CONTROL, mi: (^V ^ti^S^-^ 1 ) r^ 
V-$IJW1^ERASE CONTROL. 

rx 2 ) — MWi-^C O O L I N G C O N 
TROL. TT^hM. (^U{i^S*-f rx3 ) ^^V-$fJtP^i-^ 
BOTTOM CONTROL^^L. ril^SOWfl^ 

[0065] ZCOM^m-^it. ]y'JX-^4 0 6y6^A>i5ll 

[0066] iail^^;P-Xti3i^TS!aiL>NV— 

^s-<rx2yN°v-MWi-^, ^Hrxs^iv— SOT 

[00 67] L/t/Z-oT . filWi-^Sria-^-ti:^ i i; 
« N° "7 — '<.;P7!)^'-9- >' 7° y y 9" ^tifz B§ * ^ ^-t 

[0 0 68] I/'F&$IJfflIfP4 0 2{±. Hl^^-K&t/" 
APC^r — Ktj:-:)TEI4 ^Xf^^T' O ^ §M 

-Kh LTtiTJ^APC^-K, rJ'W l-'i?' ^APC^— 
F^^■:^^)^^■&o 

[0069] Tl^APC^:— Kii:. imcTtl—^—^f-^ 
%tcJ;-9TAPCMfflI^^ta^-KT'^-5T. ^-f Pi? 

[ 0 0 7 0 ] 1114 i,z^^tircm.mi. — :>c7)MmmsiX' 
mf.m^vMMt^^tizj^'ox. m4 izTjk^tLfzmm 



— 9-'-ffi:'3MWW^&ttJ|Tg'S» mz^ ift^i. isa 

ii-i. fi^^'sJiiist^: D . 9\-mmmzM t-cit'st^'^ 

[007 1 ] 114 t^§ix/^^BO^-HSiJt!l#Srp*i 

1 ) loM'fkiij^tci^v^T 

[0072] mm^iifz^^'^riz^d X 0 iz^m-it^ 

fro. -t^i:>-h. SEL-LD^ilLTfflV^ioii-r-S. 

I / F &$ijfpgi54 0 2 izm^^^ . i /f 

gP4 0 2{i:, T— 7-;PSr#KlLTI-'i^X^'4 0 6tcl?j^ 
[0073] T x^c^MMizJ: '5■r^^V-^-'<.;^^i'M 

[0074] 3tt° -yi^T 'y 7°&Sl^Jlg4V ^iiftJ-hJUt-f^ 
[007 5] P— if — ^'-f :t— K T-X 1- ^ — t^" ^mM^ 

P-if-r-f^-F7^xh^-HJi^-fLmc#« 
[0076] P— if — ^j-— K cOt-x MJjf^Ji^ T -f 

r^zmm$tifzm\iz§mi^tdh. itz:b^-ox. v 

X -f TtOSl^Jf t ^-{iS^'hJSItcffitlSi^r/t D 7 ^— ;^X 
■if-.ii'^ M LT^b° >y r >y TcOMfeP >XS:ftAtcr 

>y 7° $ -tt^c D r -7 § itT lEii $ tLfcW^^t ^ ffiii-f- s , 

-j^h° -y T 'y 7°&fl:^?m/*mt?^I6$-li:-l. i ^ J: 0 

{i^^!|l!l^'yxsr«>^:^^r>yr/^'^>'S^^i^{^. xxh 

[0 07 7] 2) MaiL^-HtcfcV^T 

I /F &SiJtP§B4 0 2 c^JigjiJ-fLtt^tc J; ^ T Stm LIBW 

Wji5&iV'i^X^'4 0 etC^j^Sni), l/S/X^'4 0 6tC 
[0 0 78] ||l-+?->^7Vl^&4^;l^^'— 4 1 S{i. 



!(9) 003-303434 ( P 2 0 0 3 - 3 0 3 4 3 4 A ) 



[ 0 0 7 9 ] m 1 ^yT)V8i^^)Vy—A 1 8 (iJ: o T^f 

fM^4 2 2c7)^SK7^^^^^W^«Sn^o 
[0080] m2^yylV8L^^}VV—A 2 Ofi. 

V r -r F tc: Epao § ti s Mm t S: > 

[0081] ^Kl±MftMlg4 2 2(i. ^^i^'-fi^MON 

- P D 3&-^>^?-yr 'J >'::?^'$ix:<:iitii L^n° V-l-'^;!^ h U 

[0082] mmmms4 2 2(Dmmz^^xs^mi± 

[0083] 3 ) ^i*^-^•^:a^^r 

I / F &$IJPgP4 0 2 iO^-ftlijm^J; 

{]i:6iV i^'X 4 0 6 (Clf ixl) , ^ i^'X ^ 4 0 6 (:|f 

[0 0 84] ||l-t;->'T;l^&:i^/l^;?''— 4 1 8{i. ^—^ 

MON-PD>i)iA> V i-^y N° >7 — 1^ -N^/p ^ -If > :7° U >- 

[ 0 0 8 5 ] H 1 -tf >'r;k&4^yl^:?''— 4 1 8 tci o T-^" 
Si4 2 2^0^teAS35i^tC^«Stt-g.« 

[00 86] — m2->ryy'!V-&:r^fi-r~4 2 oii. 

[0087] l^i6iMtI^4 2 2(±. ^^^J?— fi-^MON 

- P D ij^h^yy U :yi?'$tL?t?ft'*^N°'7— l/'^/t^i: 
[0088] Ill6iiti^4 2 2<7)fiJ#t: J; -:>Tifea'ffl« 

t i T 1^ ^ 4 0 6 j; -:. T fvrmmmm. 



Jnt 



[0089] 4 ) teii^- K(cfcV >T 

I /¥ SMMUA 0 2 cO^nffi-ftttf^tC J; -5-C t°— 

— 1.' j^'X ^ [C If ^ixh. 1^ i^'X ^ 4 0 6 t:|f 

[0090] |gi-»f>'r;p&4^;p-y— 4 1 sti, ^— ^ 

[ 0 0 9 1 ] H 1 ^yylVSL^^-JV^'—A 1 8 {Zk-yX^ 
y-TlV8L^s—}V Y'&fd-z^—'^ f^^~V^M±^ 
IS^4 2 2 c^SteA^'jSM^ tC^S^li. « 

[0092] — ;^r. ^2-f yryi-STf:;!^^"— 4 2 OJJ:. 

ruyiJ^'-f--!.. S2-^>'T;t^&*;l'^— 4 2Q\,zi.')X 

4 2 2«0f^M!ieA*S^tc^§ii.So 
[0093] llttl±iiliStl4 2 2(d. ft-tMON 
- P D >{)^ ^> If >-T U y i?'" $ tLfc b° — ^ y — l^K/k i; 

^ i J; -3 T 51 # § tLT^c t 
[0094] Mt!i±itstl4 2 2 of ijfti: i TH^^fflti 



'eixtj;'^TJnfl:§^4 i 4c^JttiSjTii:?i«fflt; 
J; -3 Tl- i^'X 4 0 6 J; -^XWC^^fifz ^~9%mm. 

[0095] 1^— if— ^- KaiRX-f >y ^4 2 6 

C D^^iJO 7 8 0 n mOP-— r — i?^'-^ ^— F SrSfK t 
0 D VD^JiJCO 6 5 0 n mSrjlJK-r'g. C ^ 3&i"C$ I, , 

[0096] HFM 4 24tfflV^j:3 i:-^-^^-^'— 

[0 09 7] 5) 7r— A-^xTAPCKlf^tCijV^-C 
7r-A'^xTAPCi|f#{J:. mmm^^A2 2i,zi.h 

iiS!ptiiiS4 2 2^fflv'>^v^-r'y7h'>xTWtA 

PCK-f^^^f-^C^SrV^^o $|JfPM*t=5:•i.^^V-K 
Mt%\^yy°}V8L'^-)V^~A 1 StCi-^T-fi^TUy 
i5''StLT. .IcO+^^TU >-i>'"§tLJtfl{i^>>'X^4 0 6 



(ao) )03-303434 (P2003-303434A) 



[00 98] immmi. i /f &$ijwsp4 o 2 f^t-b: 

Hf— ^^D SP( Digital Signal Pro 
c e s s o r ) Srf M LT^f ^:>iX'&^'^i> o 

4 2 8?&^lgffiStL-&. ADC 4 2S{i^i-r>'r;i^ 

8^^^}VV—A 1 8 tJ:-:)T^yr;i^&7t^-;PK$ti?tfg 

[ 0 1 0 0 ] El6{i. mAliZi^^tifz^Wc^M^^^^ 

mmx^hh. ^-f. mmmi^m'jo (S602) . 

[0101] ^N-H^xrAPCT*^*^*^^W30t" 

h (S6 04) . ^\—Y-^j:.TAPC\±mi}M^W^A2 

2 ^mm L?t A p cij#sr a o 

[0 1 0 2] ^^-F^xrAPC^S^^>{^. y4Vi:^VA 

h (S6O6) o yA\^^VAPc^—Yh\±mi^y 

J'dl^ ^i7)4Sfflv^^:ii:^vu\ ^^APCtfi^l 
§ ti ?t fa L T ffl V ^ ^ i: ^ I. ^ 3 

[0 10 3] ^-^i^-^ VAPC^—Y^x^liW^i^yrr 

)V8i^^—)VYA 1 Smfm2^yyiV8^^^)Vy—A 2 0 

6 0 8). ^f yry^&T^— KSrtf -5 ( S 6 1 0 ) . 
[0 104] —-Ji^ ^^■'Yl^^' NAPC^-KT:5:<T¥ 

%A P c K^- ^yyiV8Li]r^—)V Y^ixfziU^ 
^^^^^ (S612. S614). ^^-F^xr-S^^^ 

[0105] y^:^- Ktii^J ( S 6 1 

[0 10 6] — yN-K-^xTAPCT-^WKi'. :7 
r—M.^x.TAPCX~h^-t)''^i)^^'¥m-t^ (S6 1 
8) , 

[0 10 7] yr-A'^iTAPC^-F^ii.ti'. F*lgp 

7 r - A'^ a; T A P C f I. ^{±5'f-gP7 r - A a; 

rAPCT'^i.j!)^S:¥'JBT-ri. (S6 20 ) , iif. 
gP7r— A-^xrAPCisJi I/F&$iJWSP4 0 2fcJ; 

h'^iTW^APCt&f^SrSftL. 3'l-g|57r-A 
'^xTAPCisti^'hSPOV-^' ^'oTo-fe SP 
Srf M t?"c y 7 h i re^^r A P Cltif^SrSift-r s . 



[0 1 08] P^gP^r— A'>j:TAPC^^>{i\ I/F 

&FMWgP4 0 2 T A P Ci&#^ d , -r=5rt)*> . m 1 tf 
yy°)V8i.-!!r^}vy~A 1 8^cJ;'5TilJ^^^t^^l.>^°v— 

K^l^^-ifyT'Jy^'LT. ACD 428tj;-oT^ 
SrMfftT. iti^J^B*LTI^i>'X^4 0 8(.:If)^StL 

TtiBisme^^K-r-i. (s622^c^ls63o) <> 

[0109] .ic7)^^MStL/-clEKi«iit i-^^Tlx-if'- 
^-f ^- ^■ ^ IBSIrr-i. (S64 0 ) « 
[0110] Plitcti:. I /F &§lJfflIgP4 0 2 T'^ 1 -9" 

yy)V&Ti-^}vy~A i 8tcj;-5T-'f>'ru:x^'§:n./::>^° 

i:t«itT^i6fii&^ii»:L-c ( s 6 2 2 ) . ^mm^^m. 
LxmLvmrnmiii^n^ (S6 24) <, ito^fiEsa 

fc%m'mn:VJ A 0 8t:Sf^$tL;^cBiii«fjiSrS 
ff-ri. ( S 6 2 6 ) o P'>'';^:S?4 0 8fclfjR3iiX>^-IB» 
W4Jiv;P^7V^'-9-4 0 StcJ; -I. 
l&f^ (S6 28) S.t/DAC 4 1 Ot^i-SDACl&f^ 

(S63 0) ^mLxv~^-y'^:^-Y^wm-t^. 

X^^UA OAX-^-th ( S 6 4 2 ) , 
[0111] 9\-myr~J^'^x.TAPCti:^li. ^V-^ 
7 j; — X|)j-fl5 ( S 6 3 2 ) LTi'hgPv-^ ^ aTa-b 
-y Hf - >-r y > iJ^' S tLJt ^ ^°'7 - ^ f5ill t T 

( S 6 3 2 ) . 9 oTo-fe ■C-r>'TU 

t^^^i^^iSLT (S6 34) , -eo^m^-o-^^x- 

( S 6 3 6 ) SrilLTfKji^^^lSo ^hSPV-f 

[0 112] i*ig|iyr-AT>iTAPCt[rf^t|5i«d^ 

i^'X^'4 0 8t|f)RSixf^lBtWfi&^H-f-^ ( S 6 2 

2 ^cv -its 630) , :L(7y^MxfzmWMMzi,'oX 

v—^-y-i^-Y^mmth (S640) , 

[0 113]—::^. 7 r— A^xTAPC^-KT'^rtt 

fiJSiJLT ( S 6 4 4 ) . mmm^i. if-r-f 
Fx^h^:— KSrtf a (S64 6) » 
[0114] 04 t^^iX/tgaT-ti:. vn— Kt^xTA 
P C i; 7 r -A-^ X r A P C i: Srffl^Wtcffli^ ^§ ^ 1 
X%h. ^N-^''>xrAPCc7)^!i^^fflV^^ii-^tC{i. If 

'yts:< \.xmmtK^mmzmtthmh) ^wbh^ 

hifm.-^ ^0:>fz^i<z\±V-Jx9 Aid 6 tlfj^Sti 



(ai) )03-303434 (P2003-303434A) 



[0 1 15] m7 ARv^mi Bit^^mmiz^hu—^— 

^iEM^:7]k'th<DXh-r>X . Ill 7 BiiF P C B tr^-f'i 

FIM&HIIJ&till 1 P C B 7 0 4±iC|Stt ^.tL^ „ 
[0 1 16] h''>y^?r-yT7 0 0(i;. ^tf iZhfz 

[ 0 1 1 7 ] >y r 'yy^mf^-t^^mm^Ri/m i 

PCB 7 0 4&jllS-r-S>;'^A6tFPCB 7 0 636^*1 
ffiSiX^.. FPCB 7 0 6c7)t°>y^r>y7°aiJ— JSJit" 

>y ^j' r >y y°^m±.izm^^tixhtmi,z ^->xi^'y^r 

•y 7° AM%±tiaS $ ^ , l^^i^y'Jl^PCBi}^ 
ffl A, ixT±#:*a>6-^> 4 a S X'ii^^ < fflV ^ „ 
[0 1 18] Els ASl^^MS Bii. *^0J§t;J;^^— tf" 
-^'M ^r— KiBlj)MK$r*-r -g. ftficO f -y r -y TRX/ F 
PCB Sr n^-tMMX'h oTiaSAtib" ■yi^T'yT 
SSiOiEHSr^t-ijtO-e^?>o-C. HSBtiFPCBSr^ 

-Ti. ^^T-^f) » H 8 At:5K§ tLTt i d t° -y :7 r ^y T 8 
0 0{ii^4l!)^yX8 0 2. (El^-^ 

^-T) ts:}i<^^m^j:UaxX'mm.^ixh. 

^r— HMgit)[M]if&{±mi PCB 8 0 4±t2K(t^>iX-g>o 
[0 1 19] FPCB 8 0 63&it°-y^'r-yT^!i!l± 

-5•CV^-l.^03^)i'^Ji:^i:•e^'g., FPCB 8 0 6<?Dft!JSi 

tFPCB 8 0 6 t;'< — KWfMlJ;K:^tcr?^-^'^ 
-j&i'ffiffiSiL/c D ^-V^- Kffl!ll;:3^^^ ^'->{)ifm$ 

[0 1 2 0] M*tfcV»TAPCSa{i. Ma i n P 
C B tCfuH LT 1^ — r — :t— K ^■ ^ -f t° 'y ^ T 
■yTtCtiatT. FPCB^ilLTil^^tLTl.^'l.. -f- 
^xh% . lflf*03tiefiS^Sat:i3V A P C^MJi. 

b° -y ^ r -y r^S h S'Kit-:Jj-|iS tL/:: Main PCB 

tiSft ^>tLTFPCB^jitT ^- K tc# 

M § tL/c ^: — ^' — P D ^5 ^: — ^ — jf-^ M O N - P D ^ 

C B ^ a t T SiJffllfi-^««l& ^ t^r t tti.{f^ ^ V \ 
[0121] ^:::^^'-'fi-f-MON-PD{i. Sx^AQJK 

^: /Jn § V 46 (3 y X |;^ 1 3§ V \ i , $iJfWi-f-t^J 

§ » mmm^-commLmm/n^«.<7mM t mzm 



[0122] *%B8t j:l.3\Sffi$iS^fe^S(-JoV >TJ±^ 
_Hf _^vf ^_ i< K ^ ^ ys;;{,iA P CMig^mT LTfc 

ti:T^ms^.fm^mzmm^t^o h . 

[0123] 

[ Wmm^ ] ±3* L /-^ J; 3 , *^Bjtc j; ^ 
£7)T\ EM I t;j;Si^Mi{^^ffiih^^^S^W-t'i., * 
— K 5 ^BKlT-i; COT', ;^ x TfOTl^lSJ^'fiS. 

—f—d^A :t— K K 5 >f N— K X r — A P C 

i: y 7 b X r A P C Sr# ^ ^{ifflSfl^S^tc 
a i i: J; r> T «fga<7)iB«i/S*t;3a^Dtc>i^{B-r § 

Bfi. A P C ^KSr t° "/ ^T-/ r±Tflr3S-r i. i i: J; 

-:.T. ^-^'-PDfi^. mm\t^cr^-iy9y 

LTKfl.«0«^&M*lc LT^nx h espies 
[HHcOffim^iSB^] 

[ la 1 ] ^-YYy-i) s-oigjjg^ 

[132 A] CD-RW|Sii^NVPx^^t"iSff^ElTi5 

[02 B] DVD-RAMid#iy^7^XS:^•r^Sff^E|■C 
[03 ] V-^-^'A ^- F£7)^t'l4S:S^-r;5''^y-C-^ 

[04 ] ^wmzx. h v~^-yA F Y^M^<7:> 
[05] m^^WmmJ ^7^ X ^^-^^^^0^* 
[06 ] 04 t:^§^xfc^aoW^2rS^-f-?Iti0-C-^ 

[ 0 7 A ] immz j: ^ ^— r-^w ^- Kig»sa 

^^r^-l. b° -y :7 r -y TcD^'|-IS^^^0HT* ^ . 
[07 B] *^HJ^t;j;§FPCBc7)^'l-M^i^^-f-0HT- 

[08 A] :*:%BJt:j;S^-if-^-f^-HliBt!^g 
Sr^-T-SffeOb -y i^' r -y y°(7)3'htlSr^-r0HT-fe.& , 
[08 B] 3|s:^Hjtcj;§fi!i(7)FPCB(;O5'HSSrS^-r0 

40 2 I/F&SlJffllSB 

4 04 

4 0 6 



(a 2) )03-303434 (P2003-303434A) 



4 08 

4 1 0 ri~\^y-r'^ 'J:^^]^m^^ 

4 14 MM^ 

4 18, 42 0 "^yyii^Si^^^jur— 



42 2 

7 0 0, 80 0 t^-z^TyT 

7 04, 8 04 miEPffllH]ff»=K 



[01] 



PEAK CURRENI 
PEAK CONTROL 

BIAS CURRENT 
tilAS CONTROL 

KEAO CURRENT 
READ C(iMTh«3l 

HF ON 



10a 




10Q 



^100 r 



LD 

DRIVER_0UT 



[EI2A] 



70'C 




100 150 200 
A^«ilft (rTiA) 



(a) ^JjVSRZlf-^ 



(c) Rf AD CONTROL 

(d) Pf-AK CONTROL 



(e) BlASl CONlROL 
{i) BOTTOM CONTROL 




n 



I I 



fit 



Hilt 
Mill 
) I I I I 



I I 



L b 



mmm 



Jiifliin 

J I I I I F I I » 



I I I I I 



r I 



ZERO 




[ia2B] 



I I I L 9 I I 

I I I I J E I 



(q) AZJNKZ 1 T'-jS' 



(b) IB»/^A-x 

(c) P£AK mmm^ 

(d) BlASl 

(e) a!AS3 •MVi^Hg: 

^i^V"^yH■ 
(f) BIAS2 

(g) REj^D CONTROL 




ZERO 
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[1214] 



7 APC-ffHE 



426 



MON-PO 



NRz im^ r 








MUX V-^ 


DAC 








— 1 




r 1 I 





406 



406 



4J0 



SEL-LD 



HF ON/OFF mn 




[1215] 



(d) PEAK S&H lt# 



(e) EHASE S&H fe^ 



(0 BO ITOM S&H 




I I I 






L I 
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[ia6] 



[lasA] 




— r 






/if ^ 












1 ^5610 







S6U 



LPF 



1 



S616 



— 



V6A4lijE 



- - 5524 



VlUX 



S&2B 



- S626 
I" 5628 



- S630 
5640 



[lasB] 




ooo 
o 
oo 



0000 
0000 




